In vitro development of plants from microspores of rice.
Rice (Oryza sativa L., 2n=24) anthers containing microspores in the early-uninucleate to first-mitosis stages were induced successfully to develop into plants in vitro through an intermediary step of callus formation. Callus initiation occurred with highest frequency in anthers containing mid-uninucleate imcrospores. The callus derived from different stages of microspore development differed in the potential to differentiate into plants. The plants regenerated from pollen callus were predominantly haploid or diploid; polyploid and aneuploid plants were relatively infrequent. The first division of the uninucleate microspores was asymmetrical, resulting in the formation of large vegetative and small generative nuclei. The vegetative nucleus divided repeatedly and assumed the major role in the formation of callus, whereas the generative nucleus degenerated rapidly. Simultaneous division of the two nuclei was observed in a few pollen grains. Nuclear fusion during the very initial stages of pollen development was postulated to account for the occurrence of the diploid and polyploid plants.